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Abstract 
 
 According to the National Collegiate Athletic Association (NCAA) rulebook, 
student-athletes are limited to 20 hours/week of official athletic activity. While this in and 
of itself is not a huge time commitment, when it is combined with the academic 
expectations that come with being a college student and athletic activities that are not 
included in the 20 hours/week, there isn’t much time left in the week for student-athletes 
to get everything done. In addition to imposing daily stress, such time demands may 
negatively affect sleep.  This study examined the sleep quality and quantity of student-
athletes, as well as how much time they spend on athletic and academic activities. It was 
predicted that the student-athletes overall would not have a “good” sleep rating, and that 
they would not be getting the recommended 10 hours of sleep per night. It was also 
predicted that in-season student-athletes would be spending more than the allotted 20 
hours per week on their athletic activities. 
 All data for this study were collected through online surveys, which included 
several demographic and background questions, and the Pittsburgh Sleep Quality Index 
(PSQI), an instrument that provides a measurement of an individual’s sleep quality. A 
score < 5 is considered “good” sleep quality, while a score > 5 is considered “bad” sleep 
quality. The 42 participants in this study (29 female; 13 male) were student-athletes at 
Portland State University (PSU) and represented all but one of the sports offered at PSU. 
All student-athletes listed on the official team roster received two e-mails requesting their 
participation in the study. There was at least one respondent in each class level, with 13 
reporting as in-season student-athletes and 29 reporting as out-of-season student-athletes. 
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 Of the 42 respondents, only 3 received a “good” sleep quality rating. The median 
sleep quality rating for the entire sample was 9, and the median amount of sleep obtained 
was 7 hours/night, with a median bedtime of 2330. The median amount of self-reported 
time spent on athletics was 15.5 hours/week and the median time spent on academics was 
15 hours/week.  
 It was concluded that PSU student-athletes do not get enough sleep, and their 
sleep quality is very low. In-season student-athletes also self-reported spending more 
time in their athletic activities than the maximum NCAA limit. Although the sample size 
was small, these data support the need for increased education about the benefits of sleep.  
Also, an examination of the policies regarding what qualifies as an athletic activity, and 
how much time athletes should spend on such activities is recommended. 
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Chapter 1: Introduction 
 
In Division I college athletics, coaches continually strive to get the most out of their 
student-athletes as they can. This means having them spend as much time as possible at 
practice, studying film, and in the weight room. The National Collegiate Athletic 
Association (NCAA) limits the amount of time student-athletes can spend in sport-related 
activities to 4 hours/day, with a maximum of 20 hours/week (NCAA, 2013). These 
activities include practices, mandatory weight training, supervised individual workouts, 
games, meetings with coaches, and film sessions. However, the time limit does not 
include study hall, injury rehabilitation and treatments, travel, recruiting activities, 
compliance and academic meetings, and voluntary workouts and meetings. Although 
sport-related activities are technically limited to those 4-hours a day, some coaches 
disregard the regulation. Practices rarely end at their scheduled times, and many extra 
workout or film review sessions are considered “optional,” but pressures for athletes to 
attend are considerable. Unless a complaint is filed, there is very little oversight to 
determine whether or not these violations occur on a regular basis. Also, if the offense is 
not egregious, violating the 20 hour/week limitation often has no serious repercussions. 
In addition to all of their sport-related activities, athletes must attend classes and 
complete assignments for a full-time credit load at their institution. A full-time credit load 
is usually considered 12 credit hours per semester/quarter. That is equivalent to 
approximately 32 hours of mandatory activities every week, not including homework 
assignments and other excluded athletic activities. Hypothetically, a student-athlete could 
easily spend at least 5 hours per week on homework and other academic activities, and 3 
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hours in medical treatment and pre-practice preparation. The total adds up to at least 40 
hours a week without even accounting for travel time or any social activities. It is easy to 
see that the hours add up quickly for student-athletes, and the amount of time for sleep is 
often compromised. It has been recommended that the average college student get 8-9 
hours of sleep per night, while a physically active student should attempt to accumulate 
10 hours (Gillen-O’Neel, Huynh, & Fuligni, 2013). In spite of this recommendation, most 
college students average less than 7 hours of sleep a night (Orzech, Salafsky, & 
Hamilton, 2011). 
The potential physical effects of chronic sleep deprivation on athletic and academic 
performance have been well documented. What is not as well established is whether 
participation in collegiate athletics systematically forces student-athletes to sacrifice sleep 
to make time for the other demands in their lives. This is important because the stated 
goal of intercollegiate athletics is to provide student-athletes an opportunity to participate 
in athletics while working to earn a degree (NCAA, 2013). Each student-athlete must find 
a way to balance the demands of maintaining their grades while putting in the necessary 
time to be successful in their sport. In the competition for an athlete’s time, the 
unfortunate reality is that sports-related commitments almost always become the priority. 
This is not always the choice of the student-athlete, as they are not usually in a situation 
where they can make changes that might impact their responsibilities to athletics. As the 
time demands for athletics increases, so does the pressure to be successful in the 
classroom. It is difficult for a university to have a successful athletics program if athletes 
cannot remain academically eligible, which means that athletes have added pressure to 
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successfully complete their academic assignments. This is often the root of sleep deficits 
seen in college athletics; athletics and academics take priority over personal health. 
This study examined whether student-athletes meet the recommended levels of sleep 
quality and quantity, as well as how much of their time is spent on academic and athletic 
activities. This investigation follows on a study by Dettl (2013), which examined how 
sleep quality differed between student-athletes and non-athletes. Numerous subjective 
measures were used to create a sleep profile for collegiate student-athletes that could be 
compared to non-athletes. Dettl (2013) used surveys to assess sleep quality, daytime 
sleepiness, and daytime functioning and found that student-athletes had a better sleep 
profile than non-athlete students. Significant differences were found between the athlete 
and non-athlete populations in measurements of sleep quality, perceived stress, and 
overall health. The current study investigated whether student-athletes meet the 
recommended guidelines for sleep quantity and quality, and also examined how much 
time is spent on athletic and academic activities. 
It was predicted that student-athletes would not meet the recommended standard of 
10 hours/night of sleep and that their sleep quality would not be classified as “good.” It 
was also hypothesized that in-season athletes would report spending more than 20 
hours/week on their athletic commitments. 
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Chapter 2: Review of Literature 
 
Definition of Sleep 
 Sleep is a complicated process that has been defined in many different ways. 
Hobson (1995) defines sleep as a dynamic behavior that is more than “…the absence of 
waking, sleep is a special activity of the brain, controlled by elaborate and precise 
mechanisms. Not simply a state of rest, sleep has its own specific, positive functions.” 
This definition highlights the importance of sleep’s restorative potential, which is 
oftentimes forgotten by those that need it most. Sleep can be separated into 2 stages: 1) 
non rapid eye movement (NREM) sleep, and 2) rapid eye movement (REM) sleep. Sleep 
normally begins in NREM. NREM has 4 stages of progressively deeper sleep (Venter, 
2012). The last 2 stages of NREM sleep are referred to by researchers as slow-wave sleep 
or deep sleep (Venter, 2012). 
 Approximately 30 minutes after sleep initiation the individual enters REM sleep. 
REM sleep is a 20-25 minute period where blood flow, heart rate, respiration, body 
temperature, and blood pressure all increase (Venter, 2012). During this phase there is a 
noticeable increase in eye movement and muscle twitching; it is also the phase where 
dreaming usually occurs.  
Circadian Rhythm 
 The circadian rhythm is a biological internal clock that regulates sleep/wake 
cycles and human behavior on an approximately 24-hour schedule (Hayes, Bickerstaff & 
Baker, 2010; Venter, 2012). Circadian rhythms are generated through biochemical 
processes and are not affected by alarm clocks or the environment (Davenne, 2009). 
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There is evidence that the circadian rhythm can affect performance, and disturbing the 
rhythm by limiting sleep may negatively affect performance. Athletic performance tends 
to peak in the afternoon, between 1200 and 2100 (Hayes, Bickerstaff & Baker, 2010). 
There also tends to be a peak in aerobic performance in the evening. Conversely, mental 
tasks, reaction time, and sustained attention all tend to be reduced in the early morning 
hours (Davenne, 2009). This is especially important following a period of increased 
energy expenditure, where the body usually releases hormones to facilitate recovery at 
night. If an athlete does not get enough slow-wave sleep, they may experience a deficit in 
their ability to recover from training sessions and competition. 
Importance of Sleep 
 Sleep has numerous benefits. For example, sleep provides an opportunity for the 
body to physically and psychologically recover from the day, as well as for the mind to 
store memories of tasks that were learned that day (Venter, 2012). Physiological 
revitalization hits its peak during slow-wave sleep while the body’s metabolism is at its 
lowest. There is also a noticeable peak in the secretion of growth hormone (Davenne, 
2009). Ninety percent of the production of these and other hormones occurs during 
NREM sleep, especially in the first cycle of slow-wave sleep (Venter, 2012). This 
increase in hormone activity can be disrupted when sleep deprivation occurs due to the 
disruption of the circadian rhythm. 
The brain uses sleep to learn tasks that have been practiced during the day 
(Venter, 2012). The brain has been shown to facilitate delayed learning of a skill, even 
without further physical practice (Walker & Stickgold, 2005). This delayed learning is 
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only achieved when a period of good quality sleep is completed within 24-hours of 
training. 
Sleep is also important for organizing and implanting new memories (Gillis, 
1996). When the brain is able to organize newly formed memories, it makes recall and 
accuracy better for the next waking period, as well as improving judgment and problem 
solving abilities. This ability to process new information allows for academic 
performance to be increased when sleep quality and quantity are within recommended 
ranges.  
Increasing sleep has also been shown to cause a measureable increase in 
performance (Mah, Mah, Kezirian, & Dement, 2011). After basketball players increased 
their nightly sleep time to 10 hours per night for 5-7 weeks they had faster sprint times, 
higher free throw percentage, higher 3-point field goal percentage, faster reaction times, 
and decreased daytime sleepiness ratings. This study shows that achieving the 
recommended amount of sleep can maximize athletic performance as well as personal 
well-being.  
Causes of Sleep Deprivation 
 There are many factors that affect sleep-wake cycles. One of the most influential 
factors is the sleep environment. This includes any noises or lights that can affect a 
person’s ability to fall or stay asleep. Disturbing noises can be caused by anything from 
traffic to a noisy neighbor. It has been shown that fluctuating noises, such as traffic or 
talking, is more disrupting to sleep than consistent or constant noises, such as a fan or 
white noise machine (Öhström & Skånberg, 2004). 
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 One of the causes of sleep deprivation that is the most difficult for student-
athletes to control is travel. Travel is a major part of college athletics, and students are 
often on the road for up to 5 days at a time in any given week during their competitive 
season. Traveling to a different time zone is especially impactful, and can cause an 
inability to sleep at the local time, increased irritability, moodiness, and headaches 
(Brooks, Fahey, & Baldwin, 2009). This “jet lag” can be combated by increasing 
hydration before the flight, adapting to the new time zone a few days early, increasing 
macronutrient consumption, and increasing exposure to natural light (Venter, 2012). 
There is no proven way to combat all of the effects of jet lag, but using these techniques 
can decrease the negative effects of air travel.  
 Collegiate student-athletes have many demands placed upon them. They have to 
maintain peak physical condition to perform at a high level, all while maintaining a 
successful GPA and functioning in a variety of social settings. These demands can cause 
increased stress in the student-athlete’s life. When sleep is not consistent in quality and 
quantity, the effects of the stressors of daily life can be compounded and make dealing 
with future stressors more difficult (Benham, 2010).  
Negative Effects of Sleep Deprivation 
Partial sleep deprivation affects all aspects of neurocognitive performance: 
cognitive, mood, and motor. Although the effects of sleep deprivation are not equal 
across the three domains, all performance is decreased when compared to baseline or 
control levels (Pilcher & Huffcutt, 1996). These decreases in performance are similar to 
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decreases that occur with a blood alcohol level of 0.05%-0.10% (Williamson & Feyer, 
2000). 
Partial sleep deprivation—a characteristic of student-athlete life—affects mood 
and cognition greater than total sleep deprivation (Durmer, 2009). It has also been shown 
that cognitive performance becomes progressively worse as time spent on a task 
increases. Chronic sleep deprivation has also been shown to increase daytime sleepiness, 
decrease cognitive accuracy, and increase lapses of attention. All of these side effects 
would be detrimental in a classroom, or during athletic activity. After 2 weeks of 
continual sleep restriction, the cognitive defects found were the same as after one night of 
total sleep deprivation (Van Dongen, Maislin, Mullington, & Dinges, 2003). During long-
term studies, cumulative cognitive deficits were seen with a linear increase after every 
night of restricted sleep.  
Effects of sleep deprivation on motor performance include increased fatigue, 
decreased reaction time, and decreased maximal oxygen uptake (VO2max) (Durmer, 
2009; Reilly & Edwards, 2007; Neylan et al., 2010). A study conducted on soldiers who 
performed repeated physical activities over a number of days with only two hours of 
sleep found the soldiers were completely ineffective after only four days of restricted 
sleep (Reilly & Edwards, 2007). This was true even when their diets were supplemented 
with high-energy foods. Another study found that chronic sleep deprivation—coupled 
with low energy intake—could lower VO2max by 8% (Guezennec et al., 1994).  
Reaction time is an important component of athletic performance. Poor reaction 
time can not only lead to undesired outcomes, but can also increase the risk of injury 
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caused by an athlete’s inability to react to changing surroundings during athletic 
participation. In a study on reaction time and sleep deprivation, the sleep-deprived 
groups’ reaction times progressively worsened as their sleep debt increased (Belenky et 
al., 2002). After a recovery period where sleep patterns returned to normal, the slowed 
reactions times did not improve. A similar study on police recruits created a model to 
predict how lapses in reaction time are affected by sleep/wake cycles (Neylan et al., 
2010). Their model predicts that the probability of a lapse occurring decreases 3.5% for 
every hour of sleep gained. 
Partial sleep deprivation has been found to affect submaximal weight lifting more 
than maximal weight lifting (Reilly & Edwards, 2007).  Perceived effort as well as 
overall ability was affected after two successive nights of sleep restriction. An interesting 
finding in this study was that maximal effort was not affected by sleep deprivation. This 
finding is supported by a study on swimming performance that found no effect on back 
and grip strength or lung function after consecutive days of sleep restriction (Reilly & 
Edwards, 2007). This finding is important, because participants in competitive collegiate 
sports do not usually operate at maximal exertion, with the exception of sprint-related 
sports such as track and swimming. Most sports rely on continued submaximal effort 
interspersed with brief periods of maximal effort. This combination of exertion levels 
could potentially mask the effects of sleep deprivation on overall performance if the body 
can respond appropriately when exerting maximal effort. 
Sleep deprivation has also been associated with an increase in negative mood 
states, especially anger and depression (Reilly & Edwards, 2007). The brain processes 
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that regulate emotional states are highly sensitive to the quality and quantity of sleep 
(Wong, Lau, Wan, Cheung, Hui, & Mok, 2013). One meta-analysis found that mood is 
affected at greater rates than cognitive or motor performance (Pilcher & Huffcutt, 1996). 
These negative mood states are especially impactful on an individual’s self-esteem, 
which can potentially impact mental health over a prolonged period of time (Wong et al., 
2013). 
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Chapter 3: Methods 
Design 
 This was a cross-sectional descriptive study to examine sleep quality and quantity 
in collegiate-student-athletes attending Portland State University (PSU). This study 
attempted to ascertain whether student-athletes meet the recommended guidelines for 
sleep quality and quantity, and to examine the amount of time they spend on athletics and 
on academic activities. 
Participants 
 The participants for this study were members of the various NCAA affiliated 
athletic teams at PSU. There were 229 student-athletes participating in athletics and 
enrolled in classes at PSU at the time of the study. The sports represented included 
women’s basketball, women’s golf, football, women’s soccer, softball, men’s and 
women’s cross-country, men’s and women’s track and field, and women’s volleyball. 
The age of the student athletes ranged from 18 to 23 years, and there were no gender or 
ethnic restrictions for participation. These student-athletes were selected because the 
principal investigator worked as an athletic trainer with the student-athletes at PSU.  
Procedures 
 
 Data collection took place at PSU during the Spring Term of 2014. After 
receiving IRB approval, an e-mail was sent to the school-assigned e-mail addresses of the 
student-athletes, inviting them to participate in the study.  The e-mail contained 
information about the survey, an informed consent form, and a link to the online survey, 
which was hosted on Surveymonkey. The athletes were selected from the current rosters 
on the official PSU athletics website. Athletes choosing to participate in the survey 
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electronically signed the form and continued with the survey. Two weeks after the initial 
e-mail, another e-mail was sent to encourage those who had not yet participated to 
complete the survey. After data collection, the Pittsburgh Sleep Quality Index (PSQI) was 
scored, and data were coded and entered into a spreadsheet. Coding was used to conceal 
any information that could be used to identify participants, such as sport or major.  
Survey Instrument 
 The first section of the survey collected demographic information, including 
gender, age, sport, current season status, year in school, cumulative GPA, major, and 
enrollment status. This section also contained questions about employment status, sleep 
disorders, concussions, and self-reported estimated time spent daily on athletic and 
academic activities. Self-reported time spent on athletics may include activities that are 
not included in the NCAA list of activities that count towards the 20-hour/week limit. 
This question was left intentionally broad to allow for a realistic picture of what the 
student-athletes are spending their time on, not just what counts towards the official time 
restraint. 
 The second section of the survey was the PSQI (Buysse et al., 1988). This 
instrument assesses sleep quality and can be used to categorize sleepers as “good” 
sleepers or “bad” sleepers.  The PSQI examines sleep duration, sleep latency, sleep 
efficiency, sleep disturbances, daytime dysfunction, sleep quality, and the use of sleeping 
medications. This instrument has been validated for use in college-aged populations 
(Gerber et al., 2010; Lee & Lin, 2010; Benham, 2010; Orzech, Salafsy, & Hamilton, 
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2011; Carney et al., 2006.). A score > 5 is considered to be a “bad” sleeper, while a score 
< 5 is considered a “good” sleeper. The survey instrument may be found in Appendix A.  
Data Analysis 
Before data analysis, all incomplete surveys were removed. Any responses that 
indicated a range of times were averaged for ease of analysis (e.g., 10-20 hours was 
recorded as 15 hours). For the cross-country and tennis teams, the two genders were 
combined due to a limited number of responses. The principal sleep-related dependent 
variables analyzed were self-reported amount of sleep (i.e., sleep duration; hours per 
night) and sleep quality (i.e., PSQI score). Data were also analyzed for self-reported 
amount of time spent per week on athletics and time spent per week on academics. These 
four dependent variables were examined by gender, class standing, sport, and season 
classification. Class standing was dichotomized into under classmen (freshmen and 
sophomores combined) and upper classmen (juniors and seniors combined). Season 
classification was self-reported based on the time the survey was completed (the first 3 
weeks of May) as either in-season or out-of-season. Traditionally, in-season designates a 
team in its competition season, and out-of-season designates all other times. 
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Chapter 4: Results 
 Forty-two student-athletes provided complete surveys and therefore comprised the 
sample for this study. Eleven of the 12 sports had at least one student-athlete respond to 
the survey, with men’s basketball being the only sport not represented. There was at least 
one respondent at every class level. For the sake of analysis, the two respondents who 
classified themselves as a redshirt junior and a redshirt senior were classified as seniors. 
The age range was from 18-23 years and there were 29 female respondents and 13 male 
respondents. Eight respondents reported working during the school year, averaging 17.1 
hours of work per week.  Only one respondent reported a disorder that affects sleep habits 
(Attention Deficit Disorder). All of the respondents were enrolled full time, and the 
average GPA was 3.41 (4-point scale). The median bedtime of the group was 2330 and 
the median waking time was 0730.  Raw data are provided in the supplemental file 
described in Appendix D. 
Sleep Duration 
 The median sleep duration for the entire sample was 7 hours per night. The range 
of the responses was from 3-10 hours per night. Only one respondent self-reported 
averaging the recommended 10 hours of sleep per night, while 14 respondents were in the 
8-9 hour per night range, which is recommended for the average college student. Figure 1 
shows a comparison of sleep duration by gender, Figure 2 shows a comparison of sleep 
duration by class standing, and Figure 3 shows a comparison of sleep duration by season 
classification. Table 1 contains the median and ranges of sleep duration for each sport.   
 Figure 1. Sleep 
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Table 1. Sleep Duration and Sleep Quality by Sport (Data are reported as 
medians with ranges in parentheses.) 
Team Number of 
Respondents  
Sleep Duration 
(hours/night) 
 
Sleep Quality 
Score 
 
Football 5 6 
(6-8) 
9 
(8-12) 
Volleyball 3 7 
(7-8) 
9 
(8-10) 
Women’s 
Soccer 
5 8 
(6.5-10) 
8 
(4-12) 
Cross-Country 2 8.25 
(8-8.5) 
6 
(5-7) 
Women’s 
Basketball 
4 6 
(6-7) 
9.5 
(7-14) 
Softball 7 7 
(6-8) 
10 
(7-14) 
Men’s Track 5 6.5 
(6.5-9) 
9 
(6-13) 
Women’s Track 6 7.25 
(5-8) 
9 
(6-13) 
Tennis 2 7 
(6-8) 
11 
(10-12) 
Women’s Golf 3 8 
(3-9) 
7 
(7-11) 
 
Sleep Quality 
 The median sleep quality rating of the entire sample was 9. The range of the sleep 
quality ratings was 4-14. Only three respondents had a rating that would classify their 
sleep quality as “good” (i.e., <5); two had sleep quality ratings of 4, and one had a sleep 
quality rating of 5. Forty respondents received a “bad” sleep rating (i.e., >5). Figure 4 
shows a comparison of the median sleep quality rating by gender, Figure 5 shows a 
comparison of the median sleep quality rating by class ranking, and Figure 6 shows a 
comparison of the median sleep quality score by season classification. Table 1 contains 
the median and ranges of sleep quality ratings for each sport. 
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Time Spent on Athletics vs. Academics 
 For the entire sample, the median amount of time spent on athletics was 15.5 
hours per week, with a range of 0-40 hours per week. Student-athletes participating in 
men’s track (n=5) reported the most time spent on athletics, with a median of 30 hours 
per week. Figure 7 shows a comparison of the weekly time spent on athletics and weekly 
time spent on academics by gender. Figure 8 shows a similar comparison by class 
ranking, and Figure 9 illustrates the comparison by season classification. Time spent on 
athletics and time spent on academics for each team can be seen in Table 2. 
Fourteen respondents reported spending more than 20 hours a week on their 
athletic activities (median 30 hours per week; range: 21-40 hours per week). The median 
sleep quality scores for this group was 7.5 and the median sleep duration was 8 hours per 
night. The median bedtime of this group was 2300. The median amount of time spent on 
academics for this group was 12.5 hours per week, and their average GPA was 3.5.  
 For the entire sample, the median amount of time spent on academics was 15 
hours per week, with a range of 0-45 hours per week.  Student-athletes participating in 
men’s track (n=5) reported the most time spent on academics, with a median of 27.5 
hours per week.  
Thirteen respondents reported spending 20 hours or more per week on academics. 
The median sleep duration for this group was 7 hours per night and their median sleep 
quality score was 8. The median bedtime for this group was 2300. The median amount of 
time this group spent on athletics was 17 hours per week. Their average GPA was 3.5.  
 Figure 7. Time 
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Table 2. Time Spent on Athletics and Academics by Team (Data are 
reported as medians with ranges in parentheses.) 
Team Number of 
Respondents 
Time on 
Athletics 
(hours/week) 
 
Time on 
Academics 
(hours/week) 
 
Football 5 20 
(0-21) 
10 
(0-20) 
Volleyball 3 10 
(7-15) 
10 
(0-35) 
Women’s 
Soccer 
5 8 
(0-20) 
16 
(10-45) 
Cross-Country 2 30 
(30-30) 
15 
(10-20) 
Women’s 
Basketball 
4 14.75 
(4-40) 
12.5 
(6-30) 
Softball 7 5 
(0-20) 
15 
(8-20) 
Men’s Track 5 30 
(8-30) 
27.5 
(4-40) 
Women’s 
Track 
6 25 
(5-40) 
12 
(7-26) 
Tennis 2 18.5 
(17-20) 
25 
(15-35) 
Women’s Golf 3 24 
(3-40) 
8 
(7-15) 
 
In-Season vs. Out-of-Season 
The 13 self-identified in-season student-athletes reported spending 25 hours per 
week on athletic activities. In comparison, the 29 out-of-season student-athletes reported 
spending 13.5 hours per week on athletic activities. The in-season and out of season 
student-athletes had the same median amount of time spent on academic activities per 
week (15 hours). The in-season student-athletes also had a slightly higher GPA than the 
out-of-season student-athletes (average of 3.46 vs. 3.38, respectively). 
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Although they reported having fewer time commitments related to athletics and 
academics, the out-of-season student-athletes had worse sleep habits than the in-season 
student-athletes. Both groups had similar median bedtimes (in-season: 2300; out-of-
season: 2330). Both groups also reported similar median sleep durations, with in-season 
student-athletes reporting 8 hours per night and out-of-season student-athletes reporting 7 
hours per night. In-season student-athletes also scored better on their overall sleep quality 
rating than out-of-season student-athletes (8 vs. 9, respectively). Table 3 contains the 
median and ranges of sleep duration for in-season and out-of-season student athletes. 
Table 4 contains the median and ranges of time spent on athletics and time spent on 
academics for in-season and out-of-season student-athletes.  
Table 3. Sleep Duration and Sleep Quality by Season 
Classification (Data are reported as medians with ranges in 
parentheses.) 
Variable Number of 
Respondents 
Sleep 
Duration 
(hours/night) 
Sleep Quality 
Score 
 
In-Season 13 8 
(3-9) 
7 
(5-13) 
Out-of-
Season 
29 7 
(6-10) 
9 
(4-14) 
 
Table 4. Time spent on athletics and academics by season 
classification (Data are reported as medians with ranges in 
parentheses.) 
Variable Number of 
Respondents  
Time on 
Athletics 
(hours/week) 
 
Time on 
Academics 
(hours/week) 
 
In-Season 13 25 
(5-40) 
15 
(7-40) 
Out-of-
Season 
29 13.5 
(0-40) 
15 
(0-45) 
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Chapter 5: Discussion 
 As expected, the data show that PSU student-athletes’ sleep quality is not rated as 
“good”. Only three student-athletes had sleep quality rated as “good”, leaving the 
overwhelming majority (93%) classified as having their sleep quality rated as “bad”. In 
addition, it was shown that in-season student-athletes spend more than 20 hours a week in 
athletics-related activities, with a median of 25 hours per week. 
 Although the sample size was small, the data suggest that introducing a sleep 
education program should be considered. Sleep hygiene is an important component of 
health that is often ignored by sports medicine professionals, and with such a large 
majority of student-athletes having very low sleep quality scores, this study clearly 
provides evidence that this health need is not being addressed. With subjective problems, 
such as sleep deprivation, among student-athletes, if coaches and medical personnel don’t 
hear any complaints from athletes then they may be unaware that there might be a 
problem. Sleep plays an important role in allowing the body to heal from injury 
(Davenne, 2009), and inadequate sleep can have negative effects on performance. Failure 
to address the deficits in this area of health may not only compromise the health of 
student-athletes, but also result in suboptimal performance. 
 While further study is needed to determine causality between increased athletics-
related time demands and a lack of sleep, there are modifications that can be made to 
improve the policies that are already in place. Even something as simple as expanding the 
list of activities included in the NCAA 20-hour cap could potentially have a beneficial 
effect on student-athlete sleep quality/quantity. Since travel can independently have an 
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impact on sleep quality/quantity, it may be beneficial to require that coaches limit athletic 
activity after long travel weekends, where student-athletes spend a significant about of 
time away from their classrooms and familiar sleep environments. 
 As the national discussion on student-athlete welfare continues to develop, it is 
important to focus on all aspects of the student-athlete’s life that are affected by 
participation in athletics. If participation in intercollegiate athletics is shown to negatively 
impact student-athlete health, then steps should be taken to educate student-athletes and 
improve policies so that an atmosphere can be created to promote healthy sleep habits. 
Limitations 
 The most significant limitation of this study was the small sample size. The 
survey response rate was only 18.7%, which limited the extent to which the data could be 
analyzed. Contacting student-athletes through e-mail is difficult because there is no way 
to know if they actually received—or read—the e-mail. This study was also limited by 
the time of year that it was conducted. Most of the sports had already finished their 
season, thereby limiting the number of student-athletes that were in-season; it also 
reduced the number of potential respondents since seniors who were no longer 
participating in their sport were not eligible. There was also a limitation due to the 
reliance on self-reported data. There is no way of knowing if students exaggerated the 
amount of time they spent on their athletics or on their academics, and there is also no 
way of knowing if they were truthful about their sleep habits. There is also no way of 
knowing what activities the respondents were including in their assessment of time spent 
on athletics.  
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Recommendations for Further Research 
 Although there was such a small response rate, the data provide interesting 
information. Specifically, this study showed overwhelmingly, that PSU student-athletes’ 
sleep quality was inadequate, and comparable results could be anticipated in similar 
populations. It would also be beneficial to administer the surveys during an athlete’s in-
season competition, and then compare the scores to their out-of-season data. This might 
provide some insight into whether or not there is any difference within individuals with 
regard to sleep health in-season versus out-of-season, which is presumably less time-
consuming. It would also be beneficial to compare results across the NCAA division 
classifications. Division 3 athletes do not receive scholarships for their athletic 
performance, which means that there is a greater emphasis placed on academics, and 
there should be fewer time demands related to athletics. 
Conclusions 
 Overall, the data suggest that the sleep health of the student-athletes at Portland 
State University is not as good as it should be. Almost all of the student-athletes received 
a “bad” sleep quality rating, and the average of hours of sleep per night was also not at 
recommended levels. These data suggest that there is a need for further education of 
student-athletes so that they understand the importance of sleep and the impact it can 
have on athletic and academic performance. Not only are they hampering their ability to 
perform, but they are also missing out on potential performance benefits of obtaining 
additional sleep (Mah, Mah, Kezirian, & Dement, 2011). It is recommended that policy 
changes be considered, such as a more comprehensive definition of “athletic activities”, 
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and a closer monitoring of the time commitment of student-athletes.  Such policy changes 
could increase the amount of time available away from athletics for student-athletes to 
get enough sleep, and could lower the stress levels associated with not having enough 
time in the day to complete all necessary activities. If policy changes are implemented, 
improvements in athletic and academic performance may occur, and overall student-
athlete health might improve. If steps are not taken to correct deficits in student-athlete 
sleep health, sports medicine professionals do a disservice to student-athletes; this may 
have a significant impact over the course of their athletic careers. 
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Appendices  
Appendix A: Survey Instrument 
1. Gender 
 
____Male    ____Female 
 
2. Age: _______ 
 
3. NCAA Classification 
 
____Division 1    ____Division 2   ____Division 3   ____Other 
 
 
4. Sport(s): ________________________________________ 
 
5. Current Season Classification 
 
____In Season  ____Out-of-Season 
 
6. Year in School  
 
______________________________________________ 
 
7. Major: ________________________________________ 
 
8. Enrollment Status 
 
____Full Time    ____Part Time 
 
9. Cumulative GPA: ________________________________________ 
 
10. Do you work during the school year? 
 
____Yes  ____No 
 
b. If yes, how many hours per week? 
_______________________________________ 
 
11. Have you ever been diagnosed with a medical disorder that affects your sleep? 
 
____Yes ____No 
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b. If yes, what disorder? 
 
_____________________________________________________________ 
 
 
12. Are you currently suffering from a diagnosed concussion? 
 
____Yes ____No 
 
b. If yes, when did you receive the concussion? 
 
_______________________________________________________________ 
 
13. During the last week, how much time, on average, have you spent on athletics 
related activities?  
 
________________________________________________________________ 
 
14. During the last week, how much time, on average, have you spent on school 
related activities? 
 
________________________________________________________________ 
 
 
 
Pittsburgh Sleep Quality Index (PSQI) 
1. During the past month, what time have you usually gone to bed at night? 
BED TIME ____________ 
2. During the past month, how long (in minutes) has it usually taken you to fall asleep 
each night? 
Number OF MINUTES ____________ 
3. During the past month, what time have you usually gotten up in the morning? 
GETTING UP TIME _____________ 
4. During the past month, how many hours of actual sleep did you get at night? (This 
may be different than the number of hours you spent in bed.) 
HOURS OF SLEEP PER NIGHT ____________ 
 
 
 
 
 
 
 
  
32
For each of the remaining questions, check the one best response. Please answer all 
questions. 
 
5. During the past month, how often have you had trouble sleeping because you... 
 Not during the 
past month 
Less than once 
a week 
Once or twice a 
week 
Three or 
more 
times a 
week 
a. Cannot get 
to sleep 
within 30 
minutes 
 
 
 
 
 
 
 
 
b. Wake up 
in the middle 
of the night 
 
 
 
 
 
 
 
 
 
c. Have to get 
up to use the 
bathroom 
 
 
 
 
 
 
 
 
 
 
d. Cannot 
breathe 
comfortably 
 
 
 
 
 
 
 
 
 
e. Cough or 
snore loudly 
 
 
 
 
 
 
 
 
 
f. Feel too 
cold 
 
 
 
 
 
 
 
 
 
g. Feel too 
hot 
 
    
h. Had bad 
dreams 
 
    
i. Have pain 
 
    
j. Other (list 
below) 
    
 
j. Other reason(s), please describe -
________________________________________________________________________ 
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6. During the past month, how would you rate your sleep quality overall? 
 
Very good Fairly good Fairly bad Very bad 
       
       
      
        
      
        
     
        
 
During the past month… 
 
 Not during the 
past month 
Less than once 
a week 
Once or twice 
a week 
Three or more 
times a week 
7. How often 
have you taken 
medicine to 
help you sleep 
(prescribed or 
“over the 
counter”?) 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
8. How often 
have you had 
trouble staying 
awake while 
driving, eating 
meals, or 
engaging in 
social activity? 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 
9. During the past month, how much of a problem has it been for you to keep up enough 
enthusiasm to get things done? 
 
 
No problem at all Only a very slight 
problem 
Somewhat of a 
problem 
A very big 
problem 
 
 
 
 
 
 
  
  
 
 
10. Do you have a partner or roommate? 
 
No bed partner or 
roommate 
Partner/roommate 
in other room 
Partner in same 
room, but not same 
bed 
Partner in same 
bed 
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If you do not have a roommate or bed partner, skip the following questions. If you have a 
roommate or bed partner, as him/her how often in the past month you have had… 
 
 
 Not during the 
past month 
Less than once 
a week 
Once or twice 
a week 
Three or more 
times a week 
a. Loud 
snoring 
 
 
 
 
 
 
 
 
 
b. Long pauses 
between 
breaths while 
asleep 
 
 
 
 
 
 
 
 
 
c. Legs 
twitching or 
jerking while 
you sleep 
 
 
 
 
 
 
 
 
 
d. Episodes of 
disorientation 
or confusion 
during sleep 
 
 
 
 
 
 
 
 
 
e. Other (list 
below) 
 
 
 
 
 
 
 
 
 
e. Other restlessness while you sleep, please 
describe:________________________________________________________________ 
 
 
© 1989, University of Pittsburgh. All rights reserved. Developed by Buysse, D. J., 
Reynolds, C. F., Monk, T. H., Berman, S. R., and Kupfer, D. J., of the University of 
Pittsburgh using National Institute of Mental Health funding. 
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Appendix C: Human Subjects Approval 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Post Office Box 751  503-725-2227 tel  
 Portland, Oregon 97207-0751  503-725-8170 fax  
 hsrrc@lists.pdx.edu  
 
 
Date: April 30, 2014 
 
To: Gary Brodowickz, Mara Birge 
From: Karen Cellarius, HSRRC Chair   
 
Re: HSRRC approval for your project titled, “Sleep Quality and Quantity of Collegiate Student Athletes” 
 HSRRC Proposal #  
 
Approval-Expiration: April 30, 2014 – April 29, 2015 
 
Review Type: Expedited, Category 7 
 
 
In accordance with your request, the PSU Human Subjects Research Review Committee has reviewed your request for approval of 
the project referenced above for compliance with PSU and DHHS policies and regulations covering the protection of human 
subjects.  The Committee is satisfied that your provisions for protecting the rights and welfare of all subjects participating in the 
research are adequate, and your project is approved.  Please note the following requirements: 
 
Approval: You are approved to conduct this research study only during the period of approval cited above; and the research must 
be conducted according to the plans and protocol submitted. 
 
Consent: Signed consent is required from all participants in this study. 
 
Changes to Protocol:  Any changes in the proposed study, whether to procedures, survey instruments, consent forms or cover 
letters, must be outlined and submitted to the Committee immediately.  The proposed changes cannot be implemented before they 
have been reviewed and approved by the Committee. 
 
Continuing Review:  This approval will expire on 4/29/2015.  It is the investigator’s responsibility to ensure that a Continuing 
Review Report on the status of the project is submitted to the HSRRC two months before the expiration date, and that approval of 
the study is kept current.  The Continuing Review Report is available at www.rsp.pdx.edu/compliance_human.php and in the Office 
of Research and Strategic Partnerships (RSP). 
 
Adverse Reactions and/or Unanticipated Problems:  If any adverse reactions or unanticipated problems occur as a result of this 
study, you are required to notify the Committee immediately.  If the issue is serious, approval may be withdrawn pending an 
investigation by the Committee. 
 
Completion of Study:  Please notify the Committee as soon as your research has been completed.  Study records, including 
protocols and signed consent forms for each participant, must be kept by the investigator in a secure location for three years 
following completion of the study (or per any requirements specified by the project’s funding agency). 
 
If you have questions or concerns, please contact the Office of Research Integrity in the PSU RSP at hsrrc@pdx.edu. 
 
Human Subjects Research Review Committee  
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Appendix D: Supplemental File: Raw Data 
Name: Birge Raw Data 
File Type: CSV 
Size: 47 KB 
Required application software: Microsoft Excel or similar program 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
